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ABSTRACT 
Five hundred and twenty-two squirrels were trapped and retrapped 
from a population in Montgomery County, Maryland during 1974-1975. 
One hundred and forty-one squirrels were found to harbor an average 
of 10.6 mites (Range 175-1). While male squirrels outnumbered females 
(79 vs 62) females harbored more mites than males (829 vs 666). 
During the spring the average number of mites per captured squirrel 
increased to an average of 18.1 per squirrel. The average declined 
to 6.8, 4.8 and 3.3 per squirrel in summer, fall and winter respectively. 
Throughout the collection period adult female mites were by far more 
numerous on hosts than were adult males and immature stages. Out of 
the 1,495 total mites collected, 1,331 were adult females, 73 were 
adult males and 91 were immatures. The infection rates of Hepatozoon 
griseisciuri among mites examined range from 0% in early and middle 
fall to 27.5% in early spring. These data suggest that seasonal 
differences in climate and perhaps shifts in squirrel behavior affect 
the incidence of Haemogamasus reidi �nfestations on Gray Squirrels. 
These factors may also affect the infection rates of Hepatozoon 
griseisciuri in host mites. 
The undersigned, appointed by the Chairman of the Department of Zoology, 
have examined a thesis entitled 
NOTES ON SEASONAL VARIATION AND INFECTIVITY 
OF HAEMOGAMASUS R E ID I, A VECTOR OF HEPATOZOON GRISEISC IURI, 
ON EASTERN GRAY SQUIRRELS, SC IURUS CAROLIN ENS IS 
Presented by 
Mohammed Bashiru 
a candidate for the Degree of Master of Science 
and hereby certify that in their opinion it is acceptable. 
7 � /<t7/ 
/ � (/7,9 
9 \(Y\� lq-r1 
ACKNOWLEDGMENTS 
I wish to express my sincerest appreciation to the following indi­
viduals for their help during this work: 
Dr. Bill T. Ridgeway, my advisor, Department of Zoology, Eastern 
Illinois University, for his original suggestion of this problem and 
his continued advice and encouragement throughout the course of this 
study; 
Dr. V. F. Flyger, Chairman, Department of Inland Research, Natural 
Resources Institute, University of Maryland, for his aid in trapping 
the eastern gray squirrels and for his suggestions concerning procedure; 
Dr. R. C. Funk, Department of Zoology, Eastern Illinois University, 
for his aid in the identification of various stages of mites related to 
this study, and his subsequent suggestions concerning specific acarological 
terminology; 
Dr. G. T. Riegel and Dr. V. B. Kniskern, both of the Department of 
Zoology, Eastern Illinois University, for their suggestions concerning 
the manuscript; 
Finally, wish to express my gratitude to my friend, Cynthia, for 
her patience, encouragement and continued assistance which was of vital 
importance in completing this undertaking. 
ii 
ACKNOWLEDGMENTS . 
L IST O F  TABLES 
ABSTRACT 
INTRODUCT ION 
MATER IALS AND METHODS . 
RESULTS . . . . . . . 
DISCUSS ION AND CONCLUSION 
LITERATURE C ITED 
APPEND IX 
TABLE OF CONTENTS 
iii 
i i 
iv 
5 
6 
12 
16 
19 
L IST OF TABLES 
Table 
1. Monthly incidence of mite (Haemo amasus reidi) infestations 
on squirrels (Sciurus carolinensis collected in Montgomery 
County, Maryland, 1974. . . . . . . . . . . . . . . . . . . 8 
2. Incidence of Hepatozoon griseisciuri (infections) in 
Haemogamasus reidi on gray squirrels collected in Montgomery 
County, Maryland, 1974. . . . . . . . . . . . . . . . . 9 
3. Monthly incidence of mite (Haemo amasus reidi) infestations 
on gray squirrels (Sciurus carolinensis collected in 
Montgomery County, Maryland, 1975. . . . . . . . . . . . . 10 
4. Incidence of Hepatozoon griscisciuri infections in 
Haemogamasus reidi on gray squirrels collected in Montgomery 
Countv. Maryland. 1975. . . . . . . . . . . . . . . . . . . 11 
iv 
Notes on seasonal variation and infectivity of Haemogamasus reidi, 
a vector of Hepatozoon griseisciuri, on Eastern Gray Squirrels, Sciurus 
carolinensis. Mohammed Bashiru. 
Abstract: Five hundred and twenty-two squirrels were trapped and 
retrapped from a population in Montgomery County, Maryland during 1974-
1975. One hundred and forty-one squirrels were found to harbor an average 
of 10. 6 mites (Range 175-1). While male squirrels outnumbered females 
(79 vs 62) females harbored more mites than males (829 vs 666). During 
the spring the average number of mites per captured squirrel increased 
to an average of 18.1 per squirrel. The average declined to 6. 8, 4. 8 
and 3.3 per squirrel in summer, fall and winter respectively. Throughout 
the collection period adult female mites were by far more numerous on 
hosts than were adult males and immature stages. Out of the 1,495 total 
mites collected, 1,331 were adult females, 73 were adult males and 91 
were immatures. The infection rates of Hepatozoon griseisciuri among 
mites examined range from 0% in early and middle fall to 27.5% in early 
spring. These data suggest that seasonal differences in climate and 
perhaps shifts in squirrel behavior affect the incidence of Haemogamasus 
reidi infestations on Gray Squirrels. These factors may also affect the 
infection rates of Hepatozoon griseisciuri in host mites. 
Little is known about infectivity of Hepatozoon griseisciuri in 
Haemogamasus reidi collected from nature. Although Clark (1958) and 
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Redington (1969) reported natural infection rates of!:!_. reidi collected 
from squirrels, there is virtually no objective information regarding 
the effect of environmental factors on variation of infection or intensity 
of infection. The objectives of this study are: to determine variation 
in mite infestations on individual squirrels sampled from the same popu­
lation during a two year period; to determine the distribution of sex 
and age categories among the mites; to determine if there is a correlation 
between the intensity of infestation and changes in climatoligical condi­
tions prevailing during the course of the study; and, to determine seasonal 
variation of Hepatozoon griseisciuri infections in host mites. 
Haemogamasus reidi was first described by Ewing (1925) using seven 
female mites taken from a squirrel's nest in Forestville, Maryland. Red­
ington (1969) proposed that this gamasid mite was the natural vector of 
Hepatozoon griseisciuri, Clark, 1958, a sporozoon parasite of the eastern 
gray squirrel, Sciurus carolinensis. 
Prior to Redington's work, Miller (1908) demonstrated that the spiny 
tail mite Echinolaelaps echidninus, transmits Hepatozoon permiciosum (now 
H. Muris) from rat to rat. Coles (1914) reported Hepatozoon sciurus from 
a squirrel, Sciurus vulgaris, in England, but gave no information on possible 
vectors. Herman and Price (1954) reported Hepatozoon sp. in the circulating 
monocytes of all squirrels they examined in the District of Columbia and 
surrounding counties. They later tentatively identified this parasite 
as H. sciurus on the basis of the gametocyte morphology (Herman & Price, 
1955). Clark (1958) described the sporogonic forms of!:!_. sciurus in E. 
echidninus using laboratory reared mite hosts. While surveying the nest 
fauna of the eastern gray squirrel, he found similar sporoginic phases in 
one species of mite identified at that time as Euhaemogamasus ambulans. 
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He observed that this parasite regularly contained four sporozoites per 
sporocyst. On the basis of the sporozoite number he proposed the name 
Hepatozoon griseisciuri, for this haemogregarine parasite, separating 
it from H. sciurus and other species in closely related vertebrates. 
He proposed that Euhaemogamasus ambulans (Haemogamasus ambulans) was 
the natural vector of the parasite. Many American authors, Keegan (1951) , 
Clark (1958), Furman (1959) , Young (1959) , have persisted in calling 
this vector species Haemogamasus ambulans Thorell, 1872. After Evans 
and Till (1966) examined and redescribed !:!: ambulans in Europe, it became 
apparent that the H. ambulans of American workers was not the same species 
as H. ambulans of European workers. Redington (1969) undertook a compre­
hensive study of the literature and the examination of many specimens 
of the species implicated. He concluded that the vector species had 
been misnamed and that it should be considered Haemogamasus reidi Ewing, 
1925. Hendricks and Fayer (1973) described the various phases in schi­
zogonic development of Hepatozoon griseisciuri in cultured squirrel cells 
using laboratory and reared mites, Echinolaelaps echidninus and Haemo­
gamasus reidi. Hendricks (1972) compared the schizogonic development 
stages of.!:!: griseisciuri .!..!!. vivo and.!..!!. vitro using blood smears, tissue 
imprints and histological sections made from the reticuloendothelial 
system of gray squirrels. 
Hepatozoon griseisciuri is currently placed in the subphylum Apicom­
plexa Levine, (1 96�, class Sporozoasida, subclass Coccidiasina, order 
Eucoccidiorida, suborder Adeleorina and family Haemogregarinidae. The 
subphylum is characterized by a subpellicular group of organelles known 
collectively as Apical Complex. Knowledge of these structures has 
facilitated revision of the subphylum (Anderson and Behnke, 1968). The 
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genus Hepatozoon is placed in the family Haemogregarinidae Leger, 1911, 
with Haemogregarina and Karyolysus (Kudo, 1966). Levine (1973) reported 
that the family Haemogregarinidae is distinguished by having an active 
zygote (ookinete) and a life cycle involving two hosts, the circulatory 
system of a vertebrate and the digestive system of an invertebrate. Ball 
(1967) separated Hepatozoon from the other two genera by the following 
characteristics: (1) the presence in the invertebrate host of a relatively 
large oocyst containing sporocysts, and (2) the absence of schizogony 
in blood cells in the peripheral circulation of the vertebrate host. 
However, Levine (1973) defined the genus Hepatozoon as possessing: (1) 
schizogony in the viscera of a vertebrate, i. e., liver, lungs, spleen, 
bone marrow, etc. ; (2) gamonts in circulating leucocytes or erythrocytes, 
depending on the species; (3) syzygy, fertilization and sporogony in an 
acarine; (4) vertebrate hosts infected by ingesting the invertebrate host. 
Clark (1959) listed 59 species of Hepatozoon occuring in many species 
of reptile, bird and mammal hosts. This number has been increased by 
various workers since (Furman, 1966; Ball, ��, 1967, 1969). Most 
species of Hepatozoon have been reported from rodents (Levine, 1973). 
Many species of Hepatozoon were established on the basis of supposed 
host specificity or gametocyte morphology alone. Mohammed and Mansour 
(1959), and Hull and Carnine (1960), indicated that gametocytes are often 
insufficient for even a generic diagnosis. They concluded the details 
of the sporogonic cycles in the vectors appeared to be the only reliable 
criteria. Since it is sometimes difficult to find the vectors, Ball 
(1967) reported that "this has resulted in the very imprecise generic 
classification of the blood forms. Any taxonomic designation under such 
conditions is highly speculative." He considered the use of biological 
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characters such as host, habitat of gameotocytes and schizonts, longevity 
of gamete, evolutionary cycle in the intermediate host, and role of 
eventual pathology and immunity as reliable criteria. Redington (1969) 
confirmed the conclusions of Ball in his studies of life history and 
epizootiology of Hepatozoon griseisciuri in its vector and host. 
Materials and Methods 
Squirrels were live-trapped from various localities in Montgomery 
County, Maryland by Dr. Bill Ridgeway and Dr. Vagn Flyger over a period 
of two years (1974-1975). The squirrels were restrained, anesthetized 
and inspected for mites. Haemogamasus reidi tend to concentrate on the 
distal 3 to 4 centimeters of the squirrel's tails. This region of each 
squirrel was examined over a white background, using a high intensity 
lamp fitted with a 3X magnifying lens. All mites were removed with fine 
forceps and placed in vials of 70% ethyl alcohol and 4% glycerine. Vials 
were sealed and labeled with the date of examination and the identification 
number of the host. Squirrels were returned to the locale of capture 
after recording their weight, sex and general condition of health. 
Mites from each host at each collection were counted and their age 
and sex determined and recorded using a 30X magnification dissecting 
microscope. Developmental stages of the mites were identified using the 
morphological description of Haemogamasus reidi given by Redington (1969) . 
Each mite was placed on a microslide in a drop of 70% ethyl alcohol and 
4% glycerine and carefully teased apart using fine dissecting needles 
and a stereoscopic microscopic. A cover slip was applied, secured with 
a thin vaseline ring, and the preparation examined for oocysts of_!!. 
griseisciuri using a compound photomicroscope with 4SX objective and 
15X oculars. Oocysts were counted and the length of each was measured 
with an ocular micrometer. 
Results 
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One thousand, four hundred ninety-five mites were removed from 141 
squirrels throughout the study (1974-1975). 
In 1974, 361 squirrels were examined for mites, and 100 squirrels 
were found to be infected (Table 1). One thousand fifty-eight mites 
collected were adult females as compared to 70 adult males and 82 immatures 
(including deutonymphs, protonymphs and larval stages). Male squirrels 
harbored more mites than female squirrels. The largest number of mites 
were removed from squirrels in March, May and June respectively at an 
+ 
average air temperature of 46 F and with an average precipitation of 
4
+ 
inches. One hundred twenty-seven out of 1210 mites removed from 100 
squirrels were infected with Hepatozoon griseisciuri (Ave. 10.5% infec-
tion rate - Table 2). The average monthly mite infestation rate per 
squirrel is recorded in Table 2. 
Tables 3 and 4 list data for 1975. It is similar to 1974. Squirrels 
were found to harbor more adult female mites than adult male and immature 
mites. The greatest number of mites were collected during the months of 
March, April and June at an average air temperature of 40 F+ with an average 
precipitation of 2
+ 
inches. The average number of mites per squirrel 
ranged from 2 to 10 and the percentage of mites per squirrel with Hepatozoon 
infections ranged from 0 to 18 (Table 4) . No squirrels were found infested 
with mites in the July, September and December 1975. 
During Spring (March, April and May) 1974, at an average air tempera-
ture of 55.2 F and an average precipitation of 3. 6 inches (Table 1) 11. 8 
7 
percent of the mites collected (105) were found to be infected with Hepa­
tozoon (Table 2). In the Summer-early Fall period (June, July, August 
and September) and the Winter period (December, January and February), 
7.9 percent (19 mites) and 4. 8 percent (3 mites) respectively, were found 
to have Hepatozoon (Tables 2 and 4). These periods had average tempera­
tures of 70.0 F and 37.9 F and precipitation of 3.70 inches and 3.34 inches 
respectively (Tables 1 and 3). There was no Hepatozoon infection in the 
nineteen mites removed from squirrels in October and November 
In 1975, the average incidence of Hepatozoon infection in Spring, 
Fall and Winter seasons was 9 percent (Table 4). In Spring, collections 
of one hundred forty-eight mites, 9.5 percent (14 mites) were infected, 
while in the Winter collection of twenty-five mites, 12.0 percent (3 mites) 
were infected. In Summer season at an average temperature of 70.3 F and 
precipitation of 7. 15 inches (Table 3), 2. 4 percent (2 mites) were infected 
(Table 4). 
Figure 1 shows the various stages of Hepatozoon griseisciuri observed 
in Haemogamasus reidi. Oocysts ranged from 117 to 210 microns in diameter 
(Ave. -163 microns). The measurement of sporocysts and sporoblasts (imma­
ture sporocysts) average 12 microns in length by 7 microns in width con­
taining four sporozoites per sporocyst. 
The adult female mite is usually larger than adult male (Figure 2) 
and is distinguished from the adult male by having a small sternal shield 
and a genito-ventral shield rounded at both ends. The adult male has a 
genital orifice at the anterior end of the sternal shield. 
Figure 1. sporocysts, Hepatozoon grisisciuri from the body cavity 
of Haemogamasus reidi. 
Figure 2. Haemogamasus reidi, male, from Sciurus carolinensis . 
.Figure 3. Haemogamasus reidi, female, from Sciurus carolinensis. 
• 
, 
• 
• 1 
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Table 1. Monthly incidence of mite (Haemogamasus reidi) infestations on squirrels (Sciurus carolinensis) 
collected in Montgomery County, Maryland, 1974. 
Date of # of # of % of Sex/age Total # Sex of Avg. Avg. 
capture squirrels squirrels squi rre 1 s of infested of mites mites monthly monthly 
captured infested infested squirrels on temp. precip. 
w/ mites w/ mites infested (in °F) (in inches 
squ i rre 1 s of rain-
F M I fa 11) 
January 56 5 8.93% 3 2 11 10 0 1 39.6 4.08 
February 41 7 17. 1 % 4 3 26 26 0 0 35. 1 . 98 
March 32 6 18.8% 4 2 236 215 15 6 46.4 4. 19 
Apri 1 27 3 11 . 1 % - 3 24 18 4 2 56. 8 1.96 
May 75 33 44.0% 16 17 630 584 19 27 62. 5 4. 6 7 
June 58 21 36. 2% 8 13 166 122 17 27 67.3 5. 85 
July 48 10 20. 8% 3 13 73 39 15 19 73. 1 1. 14 
August 3 - 0.0% - 3 
September 1 1 100. 0% - 1 2 2 0 0 66.5 4. 14 
October 7 1 14.3% 1 - 2 2 0 0 54.0 1. 27 
November 6 6 100. 0% 2 4 17 17 0 0 46.0 1. 61 
December _7 _7 100. 0% -2. 2 _n. 23 0 0 38. 9 5.22 -
Total 361 100 46 54 1210 1058 70 82 
00 
F=Adult Female M=Adult Male != Immature 
Table 2. Incidence of Hepatozoon griseisciuri (infections) in Haemogamasus reidi on gray squirrels 
collected in Montgomery County, Maryland, 1974. 
Date of Total # of X- mites per Mites % of mites 
capture mites per infested infected infected 
infested squirrel Hepatozoon with 
squirrels per squirrel Hepatozoon 
January 11 /5 2.2 1 9.09% 
February 26/7 3,7 1 3. 85% 
March 236/6 39. 3 65 27.5 % 
April 24/3 8.0 2 8.33% 
May 630/33 19. 1 38 6.03% 
June 166/21 7,9 14 8.43% 
July 73/10 7,3 5 6.85% 
August 
September 2/1 2.0 0 0.00% 
October 2/1 2. 0 0 0.00% 
November 17/6 2. 8 0 0.00% 
December 23/7 3. 2 1 4.35% 
\..0 
Table 3. Monthly incidence of mite (Haemogamasus re id i) infestations on squirrels (Sciurus carolinensis) 
collected in Montgomery County, Maryland, 1975. 
Date of # of # of % of Sex/age Total # Sex of Avg. Avg. 
capture squirrels squirrels squirrels of infested of mites mites monthly monthly 
captured infested infested squirrels on temp. precip. 
w/ mites w/ mites infested (in OF) (in inches 
squirrels of rain-
F M F M I fa 11) 
January 48 5 10. 1 % 0 5 11 11 0 0 37.6 2.40 
February 7 2 28.6% 1 1 14 14 0 0 37. 1 1. 36 
March 8 5 62.5% 5 0 94 93 1 0 42.3 5. 35 
April 41 8 19. 5% 3 5 47 47 0 0 49.2 2. 15 
May 12 2 16.7% 1 1 7 7 0 0 65.3 4.39 
June 31 12 38.7% 4 8 70 66 2 2 71. 0 5. 30 
July - - - - - - - - - 72. 9 7.29 
August 4 4 100.0% 1 3 13 6 0 7 74.2 3. 10 
September - - - - - - - - - 62.9 12. 84 
October 8 1 12.5% 0 1 2 2 0 0 59. 8 2.67 
November 7 2 28.6% 1 1 27 27 0 0 50. 0 1. 91 
December - - - - - - - - - 37,5 2.83 
-
- -
-
-
-
- -
Total 166 41 16 25 285 273 3 9 
0 
F=Adult Female M=Adult Male !=Immature 
Table 4. Incidence of Hepatozoon griseisciuri infections in Haemogamasus reidi on gray squirrels 
collected in Montgomery County, Maryland, 1975. 
Date of Total # of X mites per Mites % of mites 
capture mites per infested infected infected 
infested squirrel Hepatozoon with 
squirrels per squi rre I Hepatozoon 
January 11 /5 2.2 2 18.2 % 
February 14/2 7.0 1 7. 14% 
March 94/5 18.8 10 10.6 % 
Apri I 47/8 5.9 3 6.38% 
May 7/2 3.5 1 14.3 % 
June 70/12 5.8 1 1. 43% 
July 
August 13/4 3.3 1 7. 69% 
September 
October 2/1 2.0 0 0.00% 
November 27 /1 13.5 0 11. 1 % 
December 
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Discussion and Conclusion 
In this study of seasonal variation and infectivity of Hepatozoon 
griseisciuri in Haemogamasus reidi, preliminary data have been presented 
for a continuing investigation into the natural history of these infec­
tions under various local conditions. 
The finding of!!_. griseisciuri in!!_. reidi confirms earlier reports 
by Clark (1958) and Redington (1969). Clark (1958) found 2.5 percent 
natural infection rate among Euhaemagamasus ambulans (H. reidi) collected 
from squirrel nests, while Redington ( 1969) observed an infection rate 
varying from 0 to 8 percent. In the present study the natural infection 
rates were found to range between 0 and 12 percent seasonally. The infec­
tion rate prevalence obtained in this study appears high in comparison to 
results obtained by Clark and Redington. Reason for this is believed to 
be due to the large number of mites used in this study. Redington (1969) 
reported that a survey of!!_. griseisciuri in!!_. reidi in squirrels nests 
over a long time period might show that infected mites are definitely 
common during the two reproductive periods of the squirrels (February and 
March, July and August) when the pregnant female spends much time in the 
nest. 
This study indicates that there is seasonal variation. Therefore, 
it is expected that there may be wide differences in reports based on data 
collected at any given time. 
The measurements of oocysts of Hepatozoon griseisciuri obtained in 
this study were small when compared to findings of other workers. Clark 
(1958) reported that oocysts average 240 microns in diameter and the sporo­
cysts measured 12 x 7 microns. The oocysts seen here were 32% smaller. 
Reasons for the smaller size of the stages in this study might be due to 
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prolonged storage of mites in 70 percent alcohol and the method employed 
in examining those stages. 
It is assumed that seasonal differences in temperature and preci­
pitation have an effect on the number of squirrels captured and the number 
of mites removed from the tails of the squirrels. Flyger (1960) found 
a difference in seasonal activity of adult female and immature squirrels 
but not for adult males. He reported that adult females progressed the 
furthest distance in summer and moved the shortest distance in spring. 
Flyger (1960) also found that in spring the adult females tend to stay 
near their nests to nurse their young, and this correlates to the repro­
ductive period previously mentioned above. In this study the number of 
adult male and female squirrels captured was approximately equal (16 
males vs. 18 females ) during two reproductive periods of squirrels. Perry 
et al (1977) reported in North Carolina that squirrel trapping success 
generally decreased throughout the summer, while there was an increase 
in trapping success of squirrels in winter. The present study showed 
that over a period of two years, more squirrels were captured in summer 
than in winter (40 squirrels vs. 26 squirrels ) . Perry et al (1977) 
found that a lack of moisture might limit squirrel activity and they con­
cluded that variation in squirrel populations could be due more to environ­
mental influence such as temperature, precipitation, wind velocity and food 
availability on population behavior than actual population changes or 
differences. Goodrum (1940) reported that warm summer rains favor gray 
squirrel activity, and Kriz (1959) reported that during the fall and 
winter squirrels were more active on drizzly days with temperatures 
between 30 F and 40 F; but, Perry et al (1977) found a negative relation­
ship between the amount of precipitation and squirrel trap response. 
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The prevalence of!!_. reidi harbored by eastern gray squirrels is 
correlated to environmental factors as discussed above. Cross (1954) 
observed that mites fed better and more readily at higher temperatures 
than they did at lower temperatures. Furman (1959) found, experimentally, 
that at a constant temperature of 68 F and a relative humidity of approxi­
mately 92 percent, the average developmental time for Haemogamasus ambulans 
(!!_. reidi) from egg to the adult stage was 6.7 days for twenty-two males; 
and 7.5 days for fifty-nine females. But at temperatures of 86 F and a 
relative humidity of approximately 85 percent, the development of H. ambulans 
was erratic. Furman (1959) also reported that H. ambulans showed resis­
tance to effects of low temperatures. In the present study, most H. reidi 
were collected at temperatures between 40 F and 70 F and precipitation 
around 4 inches per month. 
The finding of male mites on host's tails is new. Clark (1958) and 
Redington (1969) reported that only adult female mites were found on the 
squirrels tails. Young (1959) suggested that the reproductive system of 
adult female mites allowed water from their blood meals to be conserved, 
thus death by dessication is avoided. Redington (1969) reported that pref­
erence of mites for the tail region of squirrels may be due to inheritance 
and/or intraspecific competition with fleas. Likewise, h e  reported that 
adult male and immature mites have no such reproductive systems to aid 
them in osmoregulation. More adult female mites were removed from the 
tails of squirrels than the combined total of adult male and immature 
mites in this present study and this agreed with the findings of Young 
(1959) and Redington (1969). Also, Redington (1969) suggested that there 
was a possibility that adult female mites did not need pre-existing 
openings in the skin to feed on squirrel's blood. But, the results of 
15 
this study contradict the conclusion of Redington (1969) who reported 
that only adult female mites inhabit the tail regions of the squirrels. 
Redington ( 1969) also reported that only the adult females of H. reidi 
act as a natural vector of Hepatozoon griseisciuri. However, this study 
showed that about 1 percent natural infection of!!_. griseisciuri in 
Haemogamasus reidi was obtained from adult male and immature mites. The 
finding of Hepatozoon griseisciuri in male and immature mites suggest 
they are possible vectors. 
In spite of the fact that some difficulties were encountered in this 
investigation the broad purpose of this work has been accomplished. There 
are three areas which require further research. First, there is a need 
to compare sporogonic stages in H. reidi to schizogonic development in 
naturally infected eastern gray squirrels. Second, there is a need to 
examine seasonal variation of H. griseisciuri in various localities since 
H. reidi is found throughout the entire range of the eastern gray squirrel 
in the United States. Third, there is a need to correlate the seasonal 
variation of Hepatozoon griseisciuri in host mites with the intensity and 
frequency of infections in the squirrel hosts. 
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Appendix 
The following table lists the occurence of Haemogamasus reidi on 
Sciurus carolinensis in Silver Spring, Montgomery County, Maryland. 
The data are listed by sex, age and capture status producing ten vari­
ables. These data include the prevalence of natural infections of 
Hepatozoon griseisciuri in H. reidi. 
Occurence,during 1974-75,of Haemooemasus reidi in the tail regions of eastern 
grey squirrels trapped in Silver Spring of r10.ntgomery County in Maryland. These 
include se� and age d'ategories of both mites and squirrels, date of collection, 
climatological data and the prevalence of natural infections of Hepatozoon griseisciuri. 
-
Juv.J Collection . No. of mites Adult Adult date Host Age Avg. Precip. Hepetozoon ..___ ;_female Male Sex Daily infection 
Temp. 
1 1 0 0 22Jen1974 M A 44.S
O
f 
1 0 0 1 22Jan 1974 r A " 
6 6 0 0 " " " M A " 25 oocyst 0 
1 1 0 0 24Jan1974 f A so.s0r .12" 
2 2 0 0 31Jan1974 f A 46.S0f 
1 1 0 0 1feb1974 M A 44.S0f 
8 8 0 0 14feb1974 r A 48.S f .OB" 
1 1 0 0 " .. " f A " " 
2 2 0 0 16feb1974 f A 26.Sof 1 oocyst 
e 8 0 0 " " " "' A .. 
2 2 0 0 21feb1974 f A 3a.s
0r 
2 2 0 0 " " " M A " 
21 20 1 0 7l"larch 1974 f A 57.S
o
f .0511 
138 128 8 2 " " " f A " II 246 
3 3 0 0 " " " f � " " 10 
65 55 6 4 " " " f A .. .. 
2 2 0 0 " " " M A " " 1 0 
7 7 0 0 15March1974 M A 36.o0r 
2 2 0 0 25Apri11974 rt A so.a r 1 
1 1 0 0 " " " "' A " 
21 15 4 2 
" " " Pl A " 1 
175 161 5 9 3May1974 f A 5s.o
0r .43" 64 
39 35 0 4 n n n l'I A " n 2 
1 1 0 0 " " " l'I A • " 
3 1 2 0 " " n l'I A " • 
162 156 3 3 
" " " f A " • 140 
26 26 ·o 0 9Mey1974 f A se.o
0r .38" 1 
14 14 0 0 " " " r A a a 
s s 0 O· " " " l'I A " .. 
4 4 0 0 " " " f A " " 
2 2 0 0 " " " l'I A " " 50 
? ? 0 0 " " " l'I A " " 
.3 3 0 0 15May1974 M A 7J.o
0r 1 
5 5 0 0 " " " r A n 4 
13 12 0 1 " n " M A " 
e e 0 0 " " " l'I A .. 1 
34 22 2 10 24May1974 l'I A 67.S
of .70" 
(Contd.) 
No. or 111.!�(iAdul t Adult 
_
Juv.J Collection date Host Age Avg. Precip. Hepatozoon remale l'l•l• Sex Deily infection 
Temp. 
, , 0 0 .. " " r A " " 
24 23 0 1 " " .. Pl A " " 20 
24 23 0 1 .. " " Pl A " " 1 
, 1 0 0 .. " .. r A " " 
3 3 0 0 • " " r A • " 
9 9 0 0 " n n r A " " 27 
4 4 0 0 n .. n r A n n 
1 1 0 0 " " " r A " .. 
5 4 0 1 • .. • 1'I A • .. 
3 3 0 0 • " .. Pl A " " 
·2 2 0 0 .. " • l'I A " " 
e 5 , 2 311'1ey1974 r A 61.0°r 
2 2 0 0 " n " r A " 
17 16 0 1 " " " r A • 
16 16 0 0 " " a .. A • 
6 5 1 0 " " " l'I A • 
3 3 0 0 " " " r A " 2 
8 8 0 0 6Juna1974 
. .. A 6s.o0r 39 
2 2 0 0 " n n .. A .. 1 
24 s 10 9 " " • l'I A • 20 
19 10 1 8 n n " Pl A " 91 
9 8 0 1 a " " r A .. 1 
39 34 5 0 " a " l'I A • 
2 2 0 0 n n " r· A " 1 
1 1 0 0 " n " "' A " 
2 2 0 0 " " .. r A .. 
e e 0 0 6Juna1974 r A 6s.o0r 10 
6 4 0 2 a n " l'I A " 
1 1 0 0 " n n l'I A " -· 
2 2 0 0 " n " r A " 
3 3 0 0 13June1974 r A 63.o0r 
1 1 0 0 n " " r A " 
3 3 0 0 " n n r A .. 1 
7 2 0 5 21June1974 1'I A 73.o0r T 1 
3 3 0 0 n n n l'I A " " 1 
5 5 0 0 " n " M A " " 20 
1 1 0 0 .. " n r A " " 
e 5 1 2 n " " l'I A " 
2 2 0 0 3July1974 l'I A 11.0°r T 
1 , 0 0 " n " r A " .. 
4 4 0 0 " " " .. A " " 
(Contd.) 
No. of 111.f:_tea _ {Adult Adult Juv:j Collection date Host Age Avg. Precip. Hepatozoon 
f'e11ale Pia la Sax Daily infection 
Temp. 
50 25 15 10 • • • r A • • 55 
6 5 0 1 11July1974 "' A 12.0°r 
6 6 0 0 II • • Pl A • 1 0 1 1 0 0 18July1974 r A 75.o0r 1 1 0 0 25July1974 .. A 64.5 r 1 
1 1 0 0 " " " "' A • 
1 1 0 0 • " II " A • 0 2 2 0 0 28Se.pt1974 "' A 10.s0r .so
" 
2 2 0 0 250ct1974 r A 57.o0r 2 2 0 0 7Nov1974 M A 44.o0r 4 4 0 0 14Nov1974 Pl A 49.s0r 5 5 0 0 21Nov1974 r A 46.s0r .OJ
" 
2 2 0 0 29Nov1974 r. A 36.S f' 
2 2 0 0 " • ti Pl A • 
2 2 0 0 " n " " A " 0 11 1 1  0 0 130ec1974 l'I A 4o.o0r ·1 3 3 0 0 28Dec1974 r A 3e.o r 
1 1 0 0 " " " r A • 
2 2 0 0 " " II r A • 
1 1 0 0 " II II r A II 
1 1 0 0 II II " r A • 
4 4 0 0 II • " Pl A II 
2 2 0 0 4Jan1975 Pl A 37.S .02 
1 1 0 0 15Jan1975 "' A 35.0 1 
2 2 0 0 26Jan1975 Pl A 44.0 .os 
2 2 0 0 " " " "' A II • 1 
4 4 0 0 n n n l"l A • • 
7 1 0 0 1f'eb1975 r A 33.0 1 
7 7 0 0 n " n "' A .. 
8 8 0 0 1March1975 l'I A 42.0 
3 3 0 0 18March1975 "' . A 41.0 10 
13 13 0 0 " " " l'I A " 2 
16 16 0 0 • " " l'I A " 1 
54 53 1 0 " n " "' A II 4 
2 2 0 0 22Apri11975 r A 44.0 
1 1 0 0 " " n r A " 
2 1 1 o .. " • r A " T 
2 2 0 0 " " " l'I A " , 
19 1 9  0 o " " " M A " 
15 15 0 0 25April1975 "' A 62.0 1.03 
No. ot m�Adult 
. Female 
1 1 
s s 
4 4 
3 3 
1 1 
8 8 
36 32 
1 7 
s 5 
1 1 
2 2 
1 1 
2 2 
1 , 
1 1 
s s 
4 0 
2 1 
4 3 
3 2 
2 2 
1 1 
26 26 
Adult 
Male 
0 
a 
a 
0 
0 
0 
2 
a 
a 
a 
a 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
o· 
Pl • !'\ale r c Female 
Juv. J 
a 
a 
a 
a 
0 
0 
2 
a 
0 
0 
a 
0 
0 
a 
a 
0 
4 
1 
1 
1 
0 
a 
0 
(Contd.) 
Collection date Host Age Avg. Pracip. Hepatozoon 
Sex Daily infection 
Temp. 
" " .. Pl A " " 1 
" " " l'I A tt " 
1BMay1975 r A 64.a T 1 
" " " l'1 A " • 
4June1975 l'I A 67.a .as 
" II " Pl A " • 
" If " l'l A " If 
" " " r A " .. 
" tt " r A " " 
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" .. • l'I A " • 
" " " Pl A • • 
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" " " r A " " 
26Aug1975 M A 79.5 10 
" " II r A " 
" II tt l'l A .. -
.. " " l'I A .. 
250ct1975 l'I A 67.5 .12 
26Nov1975 r A 36.0 3 
• " " Pl A " 4a 
A c Adult T = Trace {an amount too small 'to measure) 
